Spinal epidural abscess is rare in children. Early recognition is important to prevent or minimise neurological complications. We report a case of paediatric spinal epidural abscess. An 8-year-old girl, with a history of poorly controlled atopic eczema over the back of neck, presented with back pain and subsequently fever and worsening backache. Diagnosis was made only after computed tomography. Emergency operation with drainage of the abscess was done and vancomycin was given for 5 weeks. The patient made an uneventful recovery with no neurological complications. Bacteraemia from skin excoriation due to chronic eczema was the presumed aetiology. (Hong Kong j.emerg.med. 2012;19:411-416) 兒童的脊髓硬膜外膿腫是罕見的。早期的察覺對預防或降低神經系統併發症是十分重要的。在此我們滙 報一個兒童的脊髓硬膜外膿腫。一個8歲小女孩，她患有頸項部控制不善的濕疹，以背痛及後發熱和背 痛增加為表現，最後經電腦掃描診斷為此病。我們為她做了膿腫引流的緊急手術並給與5星期的萬古霉 素作治療。最後病人在沒有神經系統併發症的情況下痊癒。我們認為原因是由於慢性濕疹導致皮膚糜爛 引起細菌血症而造成的。
Introduction
Spinal epidural abscess (SEA) is rare, especially in children. 1, 2 This condition can be disabling and even fatal if left untreated, but can have a good prognosis if early diagnosis is made. It could be easily overlooked at initial presentation, especially in paediatric patients without underlying risk factors. We report a case of paediatric spinal epidural abscess with classical symptoms and signs but vague onset, which resolved uneventfully after prompt diagnosis and management.
Case report
An 8-year-old girl presented to the emergency department (ED) with five-day history of low back pain and four-day history of fever. The pain was made worse with extension of the back and during walking. There was no radiation of the pain. Her mother volunteered a history of back sprain during physical exercise at school on the day before pain onset. She had no dysuria, haematuria, vomiting, diarrhoea, abdominal pain, cough nor dyspnoea. She had past history of poorly controlled atopic eczema, which was treated with topical medications prescribed by her general practitioner for 2 years. Her mother was not certain whether the medications contained steroid or not.
On physical examination, her blood pressure and pulse rate were 104/71 mmHg and 110 beats/min, and her temperature was 39 o C. She was conscious and alert, and walked with her back bending forward. The throat was clear. There were no palpable cervical lymph nodes. Acute eczematous lesions were found over the back of the neck with no signs of secondary infection. There was no neck rigidity. The chest was clear and the abdomen was soft and no tenderness was elicited. Further examination revealed tenderness over the lower lumbar spine and paraspinal muscles. Muscle power was full except hip flexion, which was limited by severe back pain. Pin-prick sensation of the lower limbs and perianal area was preserved and the anal tone was intact. Straight leg raising test was negative. Radiograph of the lumbosacral spine did not show any bony lesions. Radiograph of the chest showed clear lung fields. She was admitted to the Orthopaedic ward for further care.
Blood tests revealed leukocytosis with white blood cell (WBC) count of 12.6x10 9 /L, elevated erythrocyte sedimentation rate (ESR) to >100 mm/hour and C-reactive protein (CRP) to 304 mg/L. Blood culture did not yield any organism. Contrast computed tomography (CT) scan of the lumbosacral spine revealed the presence of epidural abscess over the posterior aspect of L4 to S1 (Figures 1 and 2 ). Emergency operation was performed and thick yellowish pus over the epidural space of L3 down to S1 was noted intraoperatively. Laminotomy with pus drainage was per formed. Fur ther workup was performed by the paediatricians after the operation. Echocardiogram did not show any valvular vegetations. Immunological workup showed elevated IgE levels to 1580 IU/ml but no evidence of immunodeficiency.
S h e w a s p u t o n e m p i r i c a l t h i r d -g e n e r a t i o n cephalosporin immediately after the operation. Vancomycin was added after gram stain showed gram-positive cocci in the pus. Pus culture later grew Methicillin-sensitive Staphylococcus aureus. Gadolinium-enhanced magnetic resonance image (Gd-MRI) at two weeks after the operation still showed some residual epidural abscesses (Figure 3) . Microbiologist was consulted who suggested a 5-week course of vancomycin. She made a satisfactory recovery with follow-up Gd-MRI showing complete resolution after 6 weeks of admission and 5 weeks of vancomycin ( Figure 4 ). The CRP, ESR and WBC count were normalised upon discharge from hospital. She remained well upon follow-up by orthopaedics department 1 year after the operation. 
Discussion
SEA is rare in both adult and children. The incidence of SEA ranges from around 0.2 to 2.0 cases per 10,000 hospital admissions per year in all age groups. 2, 3 Recent reviews demonstrated that the condition was most common between the ages of 31 and 70 years; 2, 3 and was rarer in paediatric age group. 4 There are no data suggesting the exact incidence or prevalence of SEA in adults and children in Hong Kong. The predisposing factors for adult SEA, which account for 65-81% of cases, include immunocompromised states (such as diabetes, malignancy, AIDS and long term steroid use), intravenous drug abuse, and surgical spinal procedures. [1] [2] [3] [4] No predisposing conditions can be identified in 20% of cases. 1, 3 In contrast to adults, underlying medical conditions are found in only 35-38% of children, most commonly associated with immunosuppression secondary to chemotherapy or malignancy, and sickle cell anaemia. 4, 5 There were occasional reports in children with active varicella infection and after lumbar punctures in infants. 6, 7 Staphylococcus aureus remains the most common causative organism in paediatric SEA. 4, 5 The emergence of methicillin resistance, especially the communityassociated methicillin-resistant Staphylococcus aureus (CA-MRSA) in the era of antibiotic misuse, is increasingly important since 1990s. 4, 8, 9 Other possible organisms being reported in the literatures included: streptococcus, Salmonella enteritidis (in sickle cell anaemia) and Aspergillus flavus (in immunocompromised patients). 4, 5 Studies have proposed 3 different mechanisms in which SEA may form, which include direct extension, iatrogenic inoculation and haematogenous spread. 3, 4 SEA could be formed by contiguous spread from adjacent focus such as vertebral body osteomyelitis, paravertebral abscess and psoas abscess. 3, 4 Iatrogenic inoculation of organisms has also been advocated to be related to spinal surgery or percutaneous spinal procedures such as epidural catheterisation and lumbar puncture. 3 Infections could spread from distant sites to the epidural space haematogenously such as from the skin and soft tissue which is the commonest source, accounting for 15-25% of reported cases. 2, 3 In our patient, skin swab was not taken. However, in the absence of identifiable source of infection despite extensive workup and the presence of poorly controlled eczema, it was possible that the bacteria had spread haematogenously from the skin in our case. Although some cases were preceded by injury as reported in the literature, 10 back sprain was unlikely to be the cause in our case. Clinical presentation of SEA can be variable. Symptoms can range from back pain, fever and chills, paraesthesia, back muscle spasm to weakness or paralysis. Signs range from fever, spinal tenderness to overt neurologic dysfunction. Neurological deficits can be variable, ranging from mono-radiculopathy to complete paralysis. 2, 3, 11 The classical triad of back pain, fever and neurological deficit is only seen in 8-37% of cases according to the literature. 3, 8, 12 The absence of neurological compromise does not rule out the diagnosis of SEA as clearly shown in our case. This c o nd it ion is t h eref o re ea s ily mis s ed in ear ly presentation. It was shown that multiple emergency department visits and diagnostic delays can occur in 68% of patients, contributing to 45% morbidity and 15% mortality.
2,11
Blood tests including WBC count, ESR and CRP level may aid in the diagnosis. The WBC count is elevated in only 60-78% of patients.
2,3,8,12
The CRP levels respond better by rising faster than the ESR at the onset of inflammation, 3, 12 and returning to normal sooner than the ESR in response to therapeutic intervention. 4, 13 Therefore the ESR is not beneficial as a monitoring tool in following the response to treatment. The initial CRP is useful as a baseline measurement so that response to treatment can be well monitored. 3, 11 In our case, WBC count, CRP level and ESR were all elevated; and all of them returned to normal after the operation and six-week course of antibiotics.
IgE level was elevated to 1580 IU/ml in our case. It is well known that hyper-IgE syndrome is associated with high IgE level and various kinds of infections or abs cesses. However, hy per-IgE s yndro me is a multisystem disorder that is associated with recurrent skin infections and lung abscess with IgE level greater than 2000 IU/ml. 14, 15 Therefore, this condition is less likely in our case.
Lumbar puncture for cerebrospinal fluid analysis should be avoided to reduce the risk of meningitis by seeding the intrathecal compartment with bacteria during the procedure. 2, 3 Radiological imaging remains the main diagnostic tool for SEA. Gadoliniumenhanced MRI is regarded as the gold standard for diagnosing SEA. The hyperintense signal of the SEA can be clearly differentiated from the contiguous structures and pathologies like spinal tumours, haematomas, transverse myelitis, spinal cord infarction and intervertebral disc prolapse on T2-weighted images. [1] [2] [3] MRI was reported to have a sensitivity as high as 91% according to serial case reviews and retrospective studies. 2 CT scan is inferior to MRI in the diagnosis of SEA but is useful when MRI is contraindicated 3 or not readily available. It is less specific than MRI and cannot distinguish SEA from other lesions compressing the thecal sac. 3 An initial negative CT scan finding does not rule out the presence of SEA and may lead to delays in diagnosis and subsequent definitive treatment. 5 A case report had revealed that CT scan could still be normal on the fifth day of SEA despite significant symptoms. 5 Since emergency CT scan is more readily available in public hospitals, therefore, CT scan was arranged in our case. Radiograph of the spine is the choice of imaging in the ED despite its low sensitivity. 3 However, they should be obtained to rule out other alternative diagnoses like vertebral osteomyelitis in some cases. Ultrasonography of the epidural space had been advocated in a case series during laminectomy for SEA to monitor the completeness of pus drainage intraoperatively. 16 Ultrasonography was used to demonstrate the anteriorly located epidural abscess which appeared as an echogenic mass compressing the posteriorly displaced dural sac and obliterating the subarachnoid space. 16 However, there were no other large scale studies and only some case reports were available. 17, 18 Ultrasonography is now readily available in the EDs and is a non-invasive investigation tool for patients who are suspected to have epidural abscess. Nonetheless, further studies have to be carried out to investigate the sensitivity of this imaging modality.
Emergency surgical drainage of the abscess, spinal cord decompression if necessary, and prolonged antimicrobial therapy (usually 4-6 weeks) remain the standard treatment for the majority of patients. [1] [2] [3] [4] 11, 19 The empirical antibiotics regimen should have broadspectrum coverage against the most common causative organisms including staphylococci and streptococci.
Additional coverage against Gram-negative bacteria should be provided in immunocompromised patients. Studies have reported the use of conservative medical management with antibiotics alone. 20, 21 However, various literature reviews have advocated that medical therapy alone should be limited to patients with extensive panspinal abscesses precluding adequate surgical drainage, with high surgical risks due to debilitating medical illness, or with complete neurological deficit for more than 48-72 hours. 3, 4 The main determinant of outcome for SEA patients is neurological status at the time of diagnosis and the duration of neurological deficit before treatment starts. [3] [4] [5] Rigamonti et al reported that patients with significant neurological compromise at the time of diagnosis were more likely to have poorer functional outcome. 3, 8 It was shown that all patients with normal neurological exa mina tion h ad res olu tion o f in fect io n an d ambulatory function afterwards, 8 which is compatible in our case. Study has shown that neurologic recovery is more likely when surgical decompression is done within 72 hours after the onset of deficit. 21 It is suggested that spinal injury causing permanent axonal or cell body damage has prognostic relevance for the outcome of SEA. 10 Rigamonti et al revealed that patients operated on more than 36 hours after the onset of severe motor deficit rarely recovered useful muscle function. 8 Compared with adults, paediatric patients have better outcomes, which may be attributed to the lower incidence of predisposing conditions. 4 In a review by Auletta and John, 75-85% of paediatric SEA patien ts had goo d outcome without repor ted neurological sequelae, compared with only 28-45% in adult patients. 4 There is no abscess related mortality reported in this review in the paediatric age group. 4 
Conclusion
SEA is a rare spinal surgical emergency in children requiring prompt diagnosis and treatment to prevent future mortality and morbidity. High index of suspicion should be maintained and physicians should consider the diagnosis of SEA in children with symptoms of fever and back pain. S. aureus remains the commonest causative organism in SEA. Urgent gadolinium-enhanced MRI, if possible, should be arranged to confirm the diagnosis. Once the diagnosis has been established, prompt surgical drainage and a prolonged course of culture-specific antibiotics should be given. With prompt diagnosis and treatment, children with SEA can have complete neurological recovery.
